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Abstract

The aim of this study was to evaluate whether an interdisciplinary, multifaceted oral health
education program delivered to pediatric nurse practitioner students at the University of
California, San Francisco, would improve their knowledge, confidence, attitudes, and behaviors
regarding the provision of oral health assessments, consultations, referrals, and services to young
children during well-child visits. Thirty pediatric nurse practitioner students were included in the
study. Participants completed a written survey before and after receiving an interdisciplinary
educational intervention that included didactic education, simulation exercises, and clinical
observation by a pediatric dental resident. Between pre-intervention and post-intervention, a
significant improvement was seen in the pediatric nurse practitioners’ knowledge of oral health
topics (p<0.001), confidence when providing oral health counseling (p<0.001), and attitudes about
including oral health counseling in their examinations (p=0.006). In the post-intervention survey,
83 percent of the subjects reported having incorporated oral examinations into their well-child
visits. Our study suggests that providing an interdisciplinary oral health educational program for
pediatric nurse practitioner students can improve their knowledge, confidence, attitudes, and
behaviors regarding the incorporation of oral health care services during routine well-child visits.
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Dental caries is the most prevalent chronic disease in children in the United States today.1-2
Caries prevention is especially challenging for children aged two to five years, which is the
only age group that displayed an increased caries prevalence between the periods 1988-94
and 1999-2000 in the National Health and Nutrition Examination Survey.! Furthermore, the
caries distribution is skewed since 80 percent of tooth decay is found in 25 percent of
children, large numbers of whom live in low-income households and lack access to dental
care.? The incidence of untreated dental caries is high in these children and can have
significant adverse effects on their systemic health as well as impact their ability to eat,
speak, and learn.12 It has also been reported that 1.6 million school days are missed
annually for reasons related to dental decay.3

Dental caries is a transmissible infectious disease, and early prevention service to combat it
can provide a lifelong benefit to children’s oral health. Caries can develop in children as
early as ten months of age, and by three years, 25 percent of children enrolled in the
Women, Infants, and Children (WIC) program have developed caries.* However, early
intervention, such as maternal use of xylitol gums at infancy, has significantly reduced
caries-causing bacteria colonization and caries in children up to age ten.>6 Children who
had had early preventive dental visits or counseling had significantly fewer caries lesions
and dental expenses than those who had not received them.”10 Therefore, providing early
prevention and oral health care services is critical for promation of children’s oral health.

Although the American Association of Pediatric Dentistry recommends that all infants have
established dental homes by age one,11 many children do not have a dental home by that
age. Recent studies reported that only 2 percent of children had had a dental visit by age
one.12-15 The incidence increased to 11 percent by age two and to 26 percent by age three.14
The average age of a child at his or her first dental visit was four years in the United
States.12-15 Factors contributing to the low rate of access to oral health care in young
children include a shortage and maldistribution of dentists, especially those who treat
Medicaid or State Children’s Health Insurance Program (SCHIP) recipients; cultural and
societal barriers; and parents’ limited English proficiency and lack of health literacy. These
barriers are especially predominant in children with disparities who live in low
socioeconomic conditions or are recent immigrants.16-19

In contrast, most infants have a well-established medical home at an early stage of life.15:20
Therefore, nondental primary care providers (such as family physicians, pediatricians,
physician assistants, and nurse practitioners) are in a unique position to play a role in
promoting oral health in young children and to compensate for the shortage of dentists. The
American Academy of Pediatrics (AAP) recommends that children have a minimum of
seven routine visits to their pediatric primary care providers in the first years of life. These
visits can provide a valuable opportunity for pediatric primary care providers to perform
basic oral health assessments and prevention service, to provide oral health care guidance to
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parents of infants, and to refer infants, especially those at high risk, to dentists for early oral
preventive care.

Pediatric nurse practitioners have been an important component of pediatric primary care
provision since the 1960s, the beginning of a nationwide shortage of pediatricians that
continues today.2! Currently, there are approximately 100 pediatric nurse practitioner
educational programs in the United States.22 As vital pediatric primary care providers,
pediatric nurse practitioners are uniquely positioned to play a significant role in the
promotion of oral health in children.

Although studies have shown that incorporating caries prevention into pediatric well-child
visits significantly improves infants’ access to oral preventive services and reduces their
caries prevalence,810 recent studies have also shown that pediatric primary care providers
and pediatric nurse practitioners lack competence in performing oral health assessments and
providing counseling for children.23-26 These results indicate that pediatric health care
providers need additional oral health education.

However, limited research has been done on incorporating oral health education into
pediatric nurse practitioner educational programs although a few studies have investigated
oral health education programs aimed at improving pediatric primary care providers’
knowledge of, attitudes toward, and behaviors concerning oral health examinations,19:26-28
Adding an interdisciplinary oral health educational intervention to an existing program is
feasible and may encourage pediatric nurse practitioners to provide oral health consultations,
preventive treatments, and referrals for children during well-child visits. The aim of this
study was to evaluate whether oral health education—which would include didactic
education, simulation exercises, and clinical observation of a pediatric dentist—delivered to
pediatric nurse practitioner students at the University of California, San Francisco (UCSF)
would improve their knowledge, confidence, attitudes, and behaviors regarding the
provision of oral health assessments, consultations, preventive treatments, and referrals for
young children during well-child visits.

Materials and Methods

The study was approved by the UCSF Committee on Human Research (Approval #H68200-
35300-01). All of the first-year students enrolled in the pediatric nurse practitioner program
at UCSF were recruited to participate in an interdisciplinary, multifaceted oral health
educational intervention in 2009. A written consent form was obtained from each subject.
This intervention was incorporated as part of the students’ preclinical and clinical
educational curriculum. A written survey was administered before and five to nine months
after the completion of the educational intervention. The survey assessed these students’
knowledge of oral health topics as well as their confidence, attitudes toward, and behaviors
of providing oral health services. The changes in their knowledge, confidence, attitudes, and
behaviors on providing oral health services were compared before and after the intervention.
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The study participants were enrolled in a two-year pediatric nurse practitioner program that
includes six months of didactic education followed by eighteen months of both didactic and
clinical education. These students had been registered nurses before beginning the program.

The interdisciplinary, multifaceted educational intervention included three components.
First, a one-hour lecture developed by pediatric nurse practitioner faculty members based on
the First Smiles and AAP curricula was given.2%:30 A week later, a one-hour skills
simulation exercise was administered to reinforce the topics presented in the lecture. The
skills simulation included short videos available on the AAP website that provided basic
instruction in examining children and applying fluoride varnish.3! The participants then
practiced examination techniques and applied fluoride varnish on each other’s teeth.

The third component was a half-day observation session at the UCSF Pediatric Dentistry
Clinic as part of the students’ clinical rotations; this was supervised by a pediatric dental
resident (author Golinveaux). The observation began with a review and question-and-answer
session on previously covered oral health topics. The students next observed regular oral
examinations and dental treatments of children up to three years of age. Some participants
performed dental examinations and applied fluoride varnish on these children’s teeth.

Each participant completed the pre-intervention survey in November 2009 and a follow-up
survey in October 2010. Their clinical practice session began in January 2010. All
participants completed the three components of oral health education intervention between
January and May 2010. The pre-intervention and the post-intervention surveys were
identical except that on the post-intervention survey the respondents were asked to explain
their reasons for not providing a specific service. The survey had four sections:
demographics, knowledge, confidence and attitudes, and behaviors. The questions were
adapted from survey instruments that had been used in previously published studies on oral
health interventions directed at primary care providers.2”:28 Each participant’s survey was
assigned a random identifier, and the data were analyzed anonymously.

Descriptive statistics, including means and standard deviations for the sum of scores in each
domain, frequencies and proportions for categorical demographic variables, and individual
scores for questions, were used to summarize the demographics of the participants and their
survey responses for knowledge, confidence, attitudes, and behaviors before and after
receiving the education. In the oral health knowledge section, one score was given for each
question answered correctly, and a score of 0 was assigned for each one answered
incorrectly. In the confidence section, answers were scored as 0 for not confident, 1 for
somewhat confident, and 2 for very confident. In the attitudes section, answers were scored
as 0 for strongly disagree, 1 for disagree, 2 for agree, and 3 for strongly agree. In the
behavior section, answers were scored as 0 for a response of 0-10 or never, 1 for a response
of 11-20 or rarely, 2 for a response of 21-30 or occasionally, 3 for a response of 31-40 or
frequently, and 4 for a response of >40 or always.

A Wilcoxon signed-rank test was used to determine whether there had been an overall
change in the sum of each participant’s scores in each section (confidence, attitude,
behavior) after she or he had received the education. In order to investigate any change in
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responses to the individual questions after the education, the exact McNemar’s test32 was
used for dichotomous response in the knowledge section; the marginal homogeneity over the
multiple categories of response before and after the education was tested with the Bhapkar
test33 in the confidence, attitude, and behavior sections.

A total of thirty-one students were enrolled in the study. Thirty students completed both the
pre-intervention and post-intervention surveys as well as all of the components of the
intervention. One subject failed to complete the baseline survey and was excluded from the
analysis.

The subjects’ demographic data are shown in Table 1. Sixty percent of the participants were
between the ages of twenty-six and thirty, and 93 percent were female. Most participants
had between one and six years of prior nurse experience. Seventeen (57 percent) of the
subjects reported a preference for working in primary care clinical settings after graduation,
and the remaining reported a preference for working in a hospital or specialty clinic. Only
six (20 percent) stated that they had received oral health education before participating in the
study.

Oral Health Knowledge

Measures of the participants’ oral health knowledge before and after the intervention are
shown in Table 2. After the intervention, a significant improvement was seen in the
subjects’ overall knowledge of oral health topics (mean [median] sum of scores=8.9 (9.0)
and 10.4 (10.0), respectively, before and after the intervention; Wilcoxon signed-rank test,
p<0.001).

In the post-intervention survey, eight questions were answered correctly by more than 85
percent of the participants. Specifically, 100 percent of the subjects answered the question
on reimbursement for fluoride varnish treatment by non-dental health care professionals
correctly, demonstrating a significant improvement over their pre-intervention responses (63
percent) (exact McNemar’s test, p=0.003). However, only between 33 and 57 percent of the
subjects correctly answered the questions regarding the systemic effect of fluoride, fluoride
use for children under age three, age of a child’s first dental visit, and remineralization of the
early carious lesions.

Confidence and Attitudes

The subjects’ confidence in their ability to provide oral health service was low at pre-
intervention. However, in the post-intervention survey, there was significant improvement in
their overall level of confidence (see Table 3, mean [median] sum of scores=7.8 (7.0) and
14.1 (13.5), respectively, out of twenty questions answered before and after the intervention,
p<0.001). A significant improvement was also noted in the participants’ responses to each
question in the confidence section in the post-intervention survey (Bhapkar test, p<0.01).

In the pre-intervention survey, most participants demonstrated an overall positive attitude
toward providing oral health services during well-child visits. Only five participants did not
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agree about providing dental referrals for infants by age one. Nevertheless, a significant
improvement in participant scores overall was evidenced in the post-intervention responses
(Wilcoxon signed-rank test, p<0.01). There were no significant improvements in
participants’ attitudes toward incorporating counseling about dental prevention and
prescribing fluoride supplements (p>0.49) into the well-child visits.

Behaviors in Providing Oral Health Service

Because the participants were at the didactic phase of their education during the pre-
intervention survey with no chance of participating in clinical practice at that time, their
behavior regarding oral health care was only evaluated in the post-intervention survey.
Eighty-three percent of the participants stated that they had performed more than ten dental
examinations during their routine well-child visits (Table 3), a response that was well
mirrored in the number of routine well-child visits reported by the participants. In addition,
the majority of the participants reported that they frequently or always inquired about the
feeding habits of the children and emphasized the importance of regular dental visits during
their routine well-child examinations although fewer than half of the participants reported
that they frequently or always made a dental referral for high-risk patients.

Assessment of the need for and prescription of fluoride supplements or consultation on the
use of fluoride toothpastes was not done frequently by more than two-thirds of the
participants. The participants reported that they very rarely inquired about the parents’ oral
health during their routine well-child examinations (Table 3). All of the participants reported
having applied fluoride varnish in between zero and ten cases, indicating that few, if any,
fluoride varnish applications were performed by participants. The participants’ descriptive
answers revealed that fluoride varnish had not been available in the clinics where they had
practiced.

Discussion

Our study focused on evaluating the effectiveness of an interdisciplinary oral health
educational program, including didactic education, simulation exercises, and clinical
observation of a pediatric dentist, delivered to pediatric nurse practitioner students on their
knowledge, confidence, attitudes, and behaviors regarding the incorporation of oral health
assessments, consultations, preventive treatments, and referral services during routine well-
child visits. First, we assessed the students’ previous oral health educational experiences,
knowledge, confidence, and attitudes about oral health care before they received the
intervention. Interestingly, only 20 percent of the group reported that they had received any
oral health education in the past, which is considerably lower than 65 percent reported for
pediatric residents.2® Our study showed that although the participants had adequate
knowledge of some aspects of oral health care, such as cariogenic feeding habits and the role
of fluoride in caries prevention, a significant number of them lacked knowledge in several
important aspects, such as the recommendation of children having their first dental visit by
age one, the hazardous effect of fluoride ingestion, and the fact that non-dental health care
providers could be reimbursed for fluoride varnish application. These areas of lack of
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knowledge about oral health care are similar to the findings in previous studies of primary
pediatric providers or pediatric residents.19:27:28,34

It was not surprising to find that the majority of the participants were not confident in
providing oral health assessments, consultations, preventive treatments, and referrals,
although almost all had positive attitudes and were willing to provide these services during
their practice. These findings also agreed with those of previous studies of pediatric
residents, medical students, pediatric primary care providers, and pediatric nurse
practitioners.23-26 As reported in other studies, lack of knowledge and confidence may act
as barriers to prevent pediatric primary care providers from providing oral health care
services to young children.19:27.28.34 Al participants in our study indicated that they were
planning to work in a primary care hospital or specialty clinic after graduation. Adequate
oral health education for these students will enable them to provide efficient oral health
consultations, preventive services, and proper referrals after graduation as well as boost the
workforce of pediatric medical providers who are competent in providing oral health care
services to young children.

In the post-intervention survey, we observed a significant improvement in the students’
knowledge, confidence, attitudes, and behaviors concerning oral health care. More than 85
percent of the subjects correctly answered eight out of thirteen knowledge questions,
including those in areas such as reimbursements to non-dental health care providers for
administering fluoride varnish treatments, maternal transmission of caries-causing bacteria,
the preventive effects of xylitol use, the side effects of fluoride ingestion, and the benefits of
having young children brush their teeth with fluoride toothpaste. Since the post-intervention
survey was conducted between five and nine months after the students had completed the
training course, the findings suggest that they retained the knowledge gained during their
education. There was also a significant (81 percent) increase in the average sum of the
students’ scores that measured their confidence in their ability to advise parents about their
children’s oral health. The students’ level of confidence nearly doubled after they
participated in the intervention. Significant improvement was also evident in their attitudes
toward incorporating oral health care services during routine well-child visits, even though
the majority had already indicated in the pre-intervention surveys that they had positive
attitudes about these practices.

The most exciting result was the finding that 83 percent of the participants reported actively
incorporating oral health service as a part of their routine well-child visits. A majority of the
participants (about 80 percent) frequently inquired about children’s feeding habits and
discussed the importance of regular dental visits with parents during the well-child
examinations. This result suggests that, with adequate knowledge and confidence, the
majority of the participants would be motivated and would apply their knowledge of oral
health care to provide oral health assessments, consultations, preventive treatments, and
referrals for children during routine well-child visits. The provision of these services by
pediatric nurse practitioners could enhance the workforce to improve oral health care to
young children, especially to those who do not have a dental home but have an established
medical home.
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Despite the significant overall improvement in participants’ knowledge and confidence in
oral health care, we still observed areas of weakness at post-intervention. Between 40 and 57
percent incorrectly answered questions about mechanism of fluoride use in caries prevention
or timing of a child’s first tooth eruption. These weak areas were consistent with the areas in
which respondents were less confident. Lack of knowledge and confidence in these areas
may also explain the low number of participants who included the assessment and
prescription of fluoride supplements and consultation on fluoride toothpaste use in children
during the well-child exam. These weak areas of knowledge were similar to those reported
in two other studies on pediatric dental residents.1%27 Future studies should incorporate
mechanisms to specifically generate feedback from students about these areas in order to
seek effective ways to strengthen and improve curriculum content.

It was disappointing to find that despite the significant amount of knowledge and the
enthusiasm gained regarding fluoride varnish treatment and its benefits for oral health, very
few if any of the participants were able to apply fluoride varnish during their practice
because it was not available in the clinic where they practiced. An organizational change to
support and encourage fluoride varnish application at all pediatric clinic settings is
necessary, so that clinicians can provide this important preventive dental service.

There were some limitations in the study. One limitation was the absence of a control group.
Due to our limited resources, we could not identify enough subjects to have a control group.
It also would have been unethical not to provide the educational intervention considered part
of their curriculum to some of the students. Schaff-Blass et al. attempted to compare the
effectiveness of an oral health educational intervention at the University of North Carolina
with the other pediatric residency programs located nearby as control groups.28 They were
unable to make a justified comparison of their program to the other programs due to poor
follow-up of the neighboring schools control groups. Therefore, future studies will need
proper collaboration with similar pediatric nurse practitioner programs to identify a large
enough study population to serve as controls and to ensure proper administration and follow-
ups of surveys. Also, our study’s reliance on participants’ self-reporting on their practice
habits may have introduced some reporting bias. Future studies using objective
measurements of actual oral health care services provided with treatment codes would
greatly enhance the validity of the study.

In summary, our study demonstrated that incorporating an interdisciplinary, multifaceted
oral health educational curriculum in a pediatric nurse practitioner program can successfully
improve students’ knowledge, confidence, and attitudes regarding the inclusion of oral
health assessments, consultations, preventive treatments, and referrals during routine well-
child visits, with 83 percent of our participants reporting actively incorporating oral health
service as a part of their routine well-child visits. These results are consistent with the
successes of two other multidisciplinary educational programs in improving the knowledge,
confidence, attitudes, and behaviors of pediatric residents reported by Schaff-Blassa et al.
and Mouradian et al.19-28 Interdisciplinary education between the pediatric dental and
medical education programs should be the model of future education for pediatric primary
care providers and can play an important role in improving oral health in children.
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The oral health education program has now been established for the pediatric nurse
practitioner program at UCSF, and we are hoping this project will lead to formal
collaboration on interprofessional education between the two departments. The pediatric
nurse practitioners trained at UCSF’s School of Nursing may work in different settings and
use their oral health skills in each of these places. Hopefully, the oral health assessment will
be part of their primary care work.

Conclusions

Our study investigated whether an interdisciplinary oral health educational curriculum that
included didactic education, simulation exercises, and observation in a pediatric dental clinic
delivered to pediatric nurse practitioner students at UCSF would improve their knowledge,
confidence, attitudes, and behaviors in providing oral health assessments, consultations,
referrals, and services to young children during well-child visits. The pre-intervention
survey results clearly demonstrated the students’ lack of knowledge and lack of confidence
to provide oral health care services, although the majority had positive attitudes about
providing the services. The results demonstrated that incorporating this curriculum into the
program had successfully improved the students’ knowledge, confidence, and attitudes
concerning the incorporation of oral health services during their routine well-child visits,
with 83 percent of the participants reporting actively including oral health service in their
well-child visits. Incorporation of an oral health education program into the curriculum of
pediatric nurse practitioner programs could help to increase the workforce for oral health
care services to young children, especially those who do not have access to an established
dental home.
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Demographics, experience, and working plans of pediatric nurse practitioner students in study, by number and
percentage of total participants (n=30)

Number (%)

Age

25 years or younger 3 (10%)

26-30 years 18 (60%)

31-35 years 3 (10%)

36 years or older 6 (20%)
Gender

Female 28 (93%)

Male 2 (7%)
Years of experience prior to the study

No experience 3 (10%)

1-6 years 21 (70%)

7 years or more 6 (20%)
Future working plan after graduation

Primary care clinic 17 (57%)

Hospital or specialty clinic 13 (43%)
Prior formal oral health education

Yes 6 (20%)

No 24 (80%)
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